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The genus Liqnidamhar belongs to the Hamamelidaceae,
although most authorities consider this genus so distinct

that they place Liquidaiyihar , along with some other genera

such as Bucklandia and Disanthv.s, in the sub-family

Liquidambaroideae. Cytologically, all genera of Hamameli-
daceae (sub-family Hamamelioideae) reported thus far

have a basic chromosome number of a:=12 (Darlington and
Wylie, 1955). Liquidamhar is the only genus of the sub-

family Liquidambaroideae that has been studied cytologic-

ally.

Anderson and Sax (1935) studied meiosis in L. styra-

ciflua L. growing at the Arnold Arboretum in Jamaica
Plain, Massachusetts. They concluded that L. styraciflua

was a diploid (2?i=30) with a basic number of a:=15
chromosomes. They also noted marked meiotic irregu-

larities and high pollen sterility in their material, and
ascribed these irregularities to cultivation in an area north

of the natural species range.

Pizzolongo (1958) reported that the diploid number of

L. styraciflua (from shoot apices) and L. orientalis L.

(from root tips) was 2n=32, and concluded that the

haploid (and basic) number was n=16. However, the

only countable meiotic figure he found in L. styraciflua

was an anaphase I, showing groups of 15 and 16 chromo-
somes. Meiotic irregularities and consequent pollen sterility

apparently depended "upon some univalent chromosomes
which do not respect the metaphasic congression and cause

an unequal chromosome distribution among the pollen

grains."

This study was conducted in Italy, where the trees, as

in the Anderson and Sax work, were growing outside their

native range. Even with the irregular meiotic divisions,
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Fi^-ure 1. Meiotic stages in Liquidamhar sti/rnciflua L.;

(a) Diakinesis with n=:W (540 X)
(b) Aiiai)hase I witii two grnups of If! chromosomes (1200 X).

however, Pizzolongo did not believe that the species had

two biotypes, with 2n= oO and 2w=32 chromosomes.

Work with Liquidamhat- in the project on "Cytogenetics,

Breeding, and Evahiation of Shade Trees" at the U.S.

National Arboretum has stressed interspecific hybridiza-

tion. Wehave obtained hybrids between L. stryaciflua and

both Asiatic species, L. oiieittalis and L. formosana Hance.

Thus, it was important to determine the number and

meiotic behavior of the chromosomes of our parent trees,

especially L. Htyraciftuu, to decide if detailed cytological

analysis of the progenies would be necessary.
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In the spring of 1971, inflorescences of L. stijraciflKa

were collected from 4 native trees on the grounds of the

Arboretum in Washington, D. C. Two of these trees were
used as parents in the breeding work. The flowers were
fixed in 1:3 acetic-alcohol for 24 hours and stored in SC^r

ethanol. Meiosis in the pollen-mother-cell was studied using

standard aceto-carmine squash techniques. Pollen was col-

lected from the same trees and pollen abortion was deter-

mined from a random sample of 200 grains stained with

aceto-carmine. Pollen size was based on measurements of

50 sound pollen grains from each tree. Mitosis in root

tips of seedlings of L. styraciflua X L. orientalis and L
styracifltia X L. formosmm parentage was also examined
using aceto-carmine squash techniques.

Accurate chromosome counts at first metaphase of

meiosis were, as noted by previous authors, impossible to

achieve. The chromosomes at this stage are clumped to-

gether and no more than 10 distinct bivalents could be

observed. Usually one, and frequently two, bivalents were
found outside the metaphase grouping and exhibited pre-

cocious separation. Pizzolongo attributed the high pollen

abortion he observed to this irregular chromosome behavior.

In my material it was not diflficult to determine >/ = lB

chromosomes at diakinesis or late anaphase I. Many diads

were counted with this number in both nuclei. At the

4-nucleate stage (anaphase II), nuclei with «=16 chromo-

somes could also be determined, but in no case could all

four nuclei be counted.

The major problem in documentation was obtaining

figures in which all the chromosomes were in the same
plane for photographic purposes. The picture of diakinesis

(Fig. la) shows 16 chromosomes, with at least three and

perhaps four chromosomes attached to the nucleolus. This

configuration explains the multinucleolate microspores

noted by Pizzolongo. At anaphase I (Fig. lb), two groups

of 16 chromosomes are shown.
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Pollen abortion in the four trees studied ranged from

6% to 20'/f and averaged 11%. Pollen grain diameter

averaged about 39 microns, and did not differ significantly

among trees. Although abnormal meiotic behavior may

explain the rather high pollen abortion sometimes found

in this species, the degree of meiotic irregularities probably

depends on individual tree characteristics.

Chromosome counts on root tips of hybrids of L. styra-

ciflua with L. orientalis and L. fonnosana gave 2n—32.

These facts imply that all three species have the same

chromosome number.
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